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Chemistry - Liquids and Amorphous Bodies. Gases, B-6 


Referat Zhur - Khimiya, No 1, 1957, 303 


Ts ederberg , jan” 


None 


General Relationships for the Thermal Conductivity of Gases at At- 
mospheric Pressure 


Teploenergetika, 1956, No 7, 7-11 


The following formula is proposed for the thermal conductivity A of 
gases: Ig(A/A(kp)) =a lgt + b(igt)® + c(1gt)3, where £= T/T... 

The following values are given for the constants a, b, and c3 11) 
For lgt <0, for diatomic gases, 1,000, O, 0; for triatomic gases, 
1.325, -0.631, -1.5403 for octa-atomic gases (ethane), 1.764, 2.318, 
4.7873 for seventeen-atom gases, 2.298, 5.038, 13.106; (2) For lgt>0, 
for diatomic gases, 0.9340, -0.0323, ~0.0511; for triatomic gases, 
1.440, 0.0115, 0.2141. The maximum deviation of calculated values 
for A from experimental values was + 11%, with an average deviation 
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Abstract: of +4.7% (for 15 measurements ). 


With a literature Survey of 6 items, 
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"Experimental Determination of the Heat Conductivity of Liquid Oxygen," Zhurnal 
Tekhnicheskoy Fiziki, No 8, Aug 56, pp 1649-1656. 


In an article titled (see above) tae authors describe an experimental setup for 
determining the heat conductivity of liquid and gaseous oxygen. They list the 
results of their work and compare them with other published data. 


The authors report that their data generally conform with those of BOROVIK (Ye. 
BOROVIK, Zhurnal Eksperimental'noy i tcoreticheskoy Fiziki, No 17, 1947, p 323) 
whereas Hamman's figures are in error by as mich as 30% (c. Hemran, Annal. d. 


Phys., 32, 7, 1938, p 593) 


The article presents a detailed description of the experimental methodology 
and includes several drawings and tables. 
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Tsederberg, N. V.; Kand. Tech. Sci. 
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Therma 1 conductivity of liquid binary solutions 


Teploenergetika, 9, 42-48, S$ 1956 


This paper presents the results of experimental 
investigations of the thermal conductivity of ethyl 
alcohol solutions in water. These tests were made for 
checking the accuracy of results obtained by Oo. K. Bates. 
The methods of testing are described, and the author 
compares his data with those of various foreign and 
Soviet scientists. Recommendations are suggested for 
applying the additive rule for the determination of 
thermal conductivity on the basis of 15 solutions, 

7 tables, 4 diagrams. 21 references. 
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POPOV, V.N.; TSEDERBERG, N.V. 


Experimental determination of the heat of vaporization of liquid 
fuels, Nauch. dokl. vys. shkoly; energ. no.1:161-168 '58, 


(MIRA 11:10) 


1.Rekomendovano kafedroy TOT Moskovskogo energeticheskogo institute. 
(Liquid fuele) (Heat of vaporization) 
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TSEDERBERG, N.Y. 


‘ Heat conductivity of a tinary solution of 
alcohol, Rauch .dokl.vys.shkoly; 


benzene in athyl 
energ.e no.4:189-193 '58, 


; (MIRA 1925) 
1. Rekomendovana kafedroy teoraticheskikh oanov 


Moskovakoge energaticheskogo inatituta. 
Heat--Conduction) (Banzeno) (Bthyl alcohol) 


teplotakhnikt 
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AUTHOR: <tsederberg, N.V. (Dr.Tech.Sci. ) SOV/06-58-10-15/25 
Popov, V.N. (Engineer) 


TITLE: An experimental investigation of the thermal conductivity of 
helium. (Ekeperimental'noye issledovaniye teploprovodnosti geliya) 


PERIODICAL: Teploenergetika, 1958, No.10. (USSR) pp. 61-65 


ABSTRACT: ‘Published work on the thermal conductivity of helium is reviewed. 
experimental values over the pressure range of 1 — 212 kg /om2 
have been published in only one work and relate to a temperature of 
42.6°C. The most reliable data for the temperature range - 200 - 
+ 600°C, at atnuospheric pressure, are given in Table.l. The maximum 
error in these determinations is 1.83%. Determinations were made 
of the thermal conductivity of helium under pressure, using the 
hot-wire method in a glas3 measuring tube. At pressures up to 100 
kg/em* a steel bottle of helium was used, and at higher pressures a 
mercury compressor. The helium was 99.8% pure, the remaining 0.2% 
being nitrogen. The measuring tube was in tlermostatically controlled 
water, glycerine or molten salts, according to the temperature. 
a The apparatus is described, ulgo the method of use and the way of 
f working out the results. Correction for radiation from tho wire 
and for the leads is expluined. The main characteristics of the 
measuring tube are given in Table.2. The methed of ageing is 
described. The equipment was checked by determining the thermal 
Card 1/2 conductivity of air, comparing the results with those of other authors. 
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An experimental investigation of the thermal conductivity SOV/96-58-10-15/25 
of helium. 


Agreement was to within 0.5% of the most reliable values. Graphs of 
the thermal conductivity of helium as a functign of temperature on the 
isobars of 1, 100, 200, 300, 400 and 500 kg/cm“, and the results of 
controlled tests at 10 kg/cm“, are given in Fig.3. The scatter of 
experimental points does not exceed 1%. Published data of other 
authors is included and agreement is good. The use of a logarithmic 
co-ordinate system is proposed and the experimental results are plotted 
in this system in Fig.4. Equation (2) accurately represents the 
thermal conductivity of helium under pressure. Calculated values of 
the thermal conductivity recommended for practical use are presented 
in Table.3. There are 4 figures, 3 tablos and 7 Soviet references, 


ASSOCIATION: Moscow Power Institute (Moskovskiy Energeticheskiy Institut) 
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AUTHOR: Popov, V.N. Engineer 
Usedsrberg, N.V., Doctor of Tecknicul Scieuce 


TITLE: The Thermal Conductivity of Liquid Fuels 
(Teploprovodnost' zhidkikh topliv) 


PERIODICAL: Teplosnergetita, 1950} "tr 11, pp 72-76 (USSR) 


ABSTRACT: existing, wort cn the thermal conductivity of liquid 
fuel, mainly -imerican and German, is briefly referred 
to. In Teplosnergetiku 1957, Nr 8, the present 
authors described wor on the thermul conductivity of 
erosans, The Predvoditelev—Vaurgafti formula for 
eulculating the thermel conductivity of pure normal 
liquids is given. In order to verify the vulidity 

Card 1/5 of this formulas for other muteriuls, determinxitions 
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The Thermal Conductivity of Liquid Fuzls 

wears made of the thermul conductivity, density and 
specific heut for benzine B-79, Giesel fuel ho.3 

with u specific sravity at 20°C of 0.843 und initial 
boiling point of 220°C, und winter diese] fuel No.4. 
vith a specific gravity at 20°C gt 0.850 ke/litre 

and initiul boiling; point of 190°C, The apparent 


molecular veizhts end viscosities of these fuels 
wars determined oy B.V. Sumotthvulova and 
RZ. Sulevmanova, ‘the thermul conductivity of the 


fuel vas determined by the use of four measuring 
tubes similar to those described in the previous 
work: the muin churucteristics of the tubes ure 
given in Tuble 1. The theriaul conductivity of 
Denzine B-70 wus investigated at a pressurs of 

10 atm over the temperature runge +20-+110°C, The 
rasults ars plotted in Fig.l. and recorded in 
Tabls 9, The tharinul conductivities of diesel 
fuels Nos.3 und 4 vere determined at 10 und 50 atm 
over the temperature range - 50 to + 250°C. Ths 
rssults for the former ure yviven in Fig.?. and 
Tuble 3 und for the lutter in Fig.3. und Tuble 4, 
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Card 3/5 


The root meun squure error of individual deterininutions 
of thermsl conductivity is 1.3%, Thea relationship 
petzveaen the specific sravity and temperuturs of Fusl 
lo.3. at vurious pressures is plotted in Fix.4. and 
tabulated in Tuble 5, Similar data for fuel No.4, 
are given in Fig.5. und Tubl2 6. Table 7 sives the 
specific gravity of benzins B-70 ut atmospheric 
pressure, The rslutionship between the specific 
heut und the tenperuturs of fuel No.3. at corstant 
pressure is yiven in Fig.6. und Tuble 8. Similur 
datz for tne fuel No.4. are given in Fig.7. and 
Table 9, Vulues of the specific heut of benzine 
No,B-70 are given in Tuble 10. It will be sean 

from Figs.Nos.6 and 7. that the pressure haus no 
effect on the specific heat in the range of 1-50 atm. 
In order to verify the accuracy of the form 4+ of 
Cragoe (U.S. Burasi of Standurds) and Predvoditel+yv- 
Varguftikx the thernul conductivities of benzgine B-70 
and the two diesel fuels were culculuted vy these 
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SOV/96-5 8-11~13/21 
Conductivity of Liguid Fuels 


formalue und compared with the expsrimental results. 
It is concluded thut Crasoe's formula is inuccurate 
und thut the Predvoditelev-Vurguftik formulu gives 
the absolute value of thermsl conductivity of the 
fuel to within 10%, The appurant molecular vweihts 
of the fuels in question are wiven in Tabl4 11 as 
determined by u cryoscopic method, Experimentul 
results for the thermul conductivity us «u function 
of temparuture ut atmospheric pressure for all the 
fuels investigated in the present work ure plotted 
in Fig.8. which ulso gives datu for kerosene T-l 


and its hauvy fractions, in empirical formula is 
offered for culecul ation of the thermal conductivity 
of fuels in the specific gravity runge of 0.750 to 
0,850 kg/litre. This formulu gives results 
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accurate to within 4%; the only duta peauenee is 
the specific gravity of tne fuel at 29°C, Phares 
art a firvres, Vl taster unc 5 Soviet Ss ences 


ASSOCIATION: Hosveyariy suarceticuas’iy iustitut 
(Moscor Power rast ituce) 
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TSEDERRERO, NV. 


ovo" “mmulas for calculating the thermal conductivity of binary 


solutions of liquids. Nauch.dokl.vys.shkoly; energ. no.1! 
159-168 '59. (MIRA 12:5) 


1, Rakomendovana kafedroy teoraticheskikh osnov teplotekhniki 


Moskovskogo energeticheskogo instituta. 
(Solution (Chemistry )--Tables, atc.) 
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S0V/96-60-1-16/22 


Tsederberg, N...Veg-Doctor of Technical Sciences and 
Morozova N. A, Engineer 


The Thermal Conductivity! of Carbon Dioxide at Pressures 
from 1 to 200 kg/cm” and Temperatures up to 1200°C y’ 


PERIODICAL: Teploenergetika, 1960, Nr 1, pp 75-79 (USSR) 


ABSTRACT: 


Card 1/3 


There is increasing interest in the thermal conductivity 
of carbon dioxide. Relevant tables have already been 
published, particularly by Vargaftik, but further reliable 
experimental results have since become available and 74 
there was a need for values at higher temperatures than 

he quoted, The present article uses published data on 

the thermal conductivity of carbon dioxide to formulate 
tables ranging up to 1200°C. Use was made of the results 
of numerous authors, and all their experimental values 

for thermal conductivity of carbon dioxide are plotted 

in Fig 1, which also gives the mean curve, The values 
obtained by various authors are discussed. The mean 

curve was used to determine the values of thermal 
conductivity of carbon dioxide for temperatures from 

- 75 to + 1200°C which is given in Table 1, The range 
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and Temperatures up to 1200°c. 


from 800 to 1200°C was covered by extrapolation, A list 
is given of the data used to plot the thermal conductivity 
as a function of pressure and temperature, Fig 2 gives 

& graph in logarithmic coordinates: the difference 
tetween the thermal conductivity at any given temperature 
and that at atmospheric pressure and temperature is 
plotted as a function of the specific gravity of carbon 
dioxide at the test temperature and pressure, A mean 
curve was plotted on this graph and equation (2) 
corresponds thereto, Again the results obtained by 
various authors are critically reviewed, Eq (2) was 

used to calculate values of the thermal conductivity 

at the extreme ends of the curves, at the critical point 
and on isobars from 30 to 200 kg/cm up to the temperature 
of 1000°C, Fig 3 gives a graph of the relationship 
between the thermal conductivity of carbon dioxide and 
temperature from O to 1000°C on isobars from 1 to 200 
kg/cm, The graph indicates that the thermal conductivity 
alters considerably with the pressure near the critical 
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The Thermal Conductivity of Carbon Dioxide at Pressures from 
1 to 200 kg/cm© and Temperatures up to 1200°9C 


peint, Graphs of the relationship between the thermal 
conductivity and pressure along the isotherms close 

to the critical temperature at temperatures of 32, 35 
and 40°C are plotted in Pig 4. Table 2 gives values 

of the thermal conductivity of carbon dioxide on the 
32°C isotherm, Table 3 on the 35°C isotherm and Table 4 
on the 40°C isotherm, It is concluded that the data 
are in error by not more than 2%, and are thus more 
accurate than Vargaftik's earlier tables. There are 


4 figures, 4 tables and 22 references, 10 of which are 
Soviet, 8 English and 4 German. 


ASSOCIATION: Moskovskiy energeticheskiy institut (The Moscow 
Power Institute 
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AUTHORS: Tsederberg, N,.V,, Doctor of Technical Sciences, 
Popov, V, N., Candidate of Technical Sciences, and 
Morozova, N. A., Engineer y 

TITLE: An Experimental Investigation of the Thermal Conductivity 
of Argon yl 

PERIODICAL: Teploenergetika, 1960, Nr 6, pp 82-87 (USSR) 


ABSTRACT: Previous experimental work on the thermal conductivity 
of argon is reviewed. Published values for the thermal 
conductivity of argon in the temperature range from 


-200 to +600°C at atmospheric pressure from a number of 
authors are plotted in Fig 1. Available experimental 

data for the thermal conductivity of argon in the Y 
temperature range from 300 to 1100°C at atmospheric 4 
pressure is plotted in Fig 2, It will be seen from 


-200 to +200%C there is good agreement between the 

results of all authors but there is increasing divergence 

at temperatures above 200°C. ‘The thermal conductivity 

of monoatomic ‘gases at atmospheric pressure may be 

calculated by expression (1) ord the curve for argon 

for temperatures of 0 to 600°C constructed by means of 
Gard 1/4 this equation is plotted in Fig 1 and in general 
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An Experimental Investigation of the Thermal Conductivity of 
Argon 


agreement is good, Values for the thermal conductivity 
is argon at atmospheric pressure over the temperature 
range of -200 to +600°C corresponding to the curve 
given in Fig 1 are presented in Table 1. Higher 
temperatures are not considered in the present article 
because of the great differences between the published 
results of various authors. The thermal conductivity , 
of argon under pressure was studied by the hot wire \ 
method using two glass measuring tubes, The instrumenta- 
tion and experimental procedure are described and the 
method of working out the results was the same as that 
used in determination of the thermal conductivity of 
helium described in an article by the same authors in 
Teploenergetika, 1958, Nr 10. The principal characteri- 
stics of the two measuring tubes used in the tests are 
given in Table 2. In checking the apparatus measuremen* 
were first made of the thermal conductivity of air and 
good agreement was obtained with published results as 

Card 2/4 will be seen from the graph plotted in Fig 4. Graphs 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001756920016-4" 


"APPROVED FOR RELEASE: 03/14/2001 


oa 


CIA-RDP86-00513R001756920016-4 


69205 
: $/096/60/000/06/018/025 
E194/£284 


An Experimental Investigation of the Thermal Conductivity of 
Argon, 


of the thermal conductivity of argon as function of 
temperature on isobars ranging from 1 to 500 kg/eme are 
plotted in Fig 4, in the majority of cases the scatter 
of experimental points did not exceed 2.5%. Values of 
thermal conductivity obtained by other authors are also 
plotted in Fig 4 and it will be seen that the present 
authors are in good agreement with some other published 
work, On the basis of available experimental data 
calculations wre made of the specific gravity of argon 
over the temperature range from.-90 to 1000°C and 
pressures from 100 to 500 kg/cm“ and the results are 
given in Table 3, Table 4 gives values of the specific 
gravity of argon on the upper and lower boundary curves, 
Fig 5 gives the results of experimental data on thermal 
conductivity of argon under pressure obtained by various 
authors when plotted in terms of Eq (3), which is the 
Card 3/4 empirical form of Eq (2) and it is concluded that this 
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An Experimental Investigation of the Thermal Conductivity of 

Argon 
equation accurately describes the thermal conductivity , 
of argon under pressure, Table 5 gives values of the ys 
thermal conductivity of argon at high pressures ie 
calculated by means of Eq (3) and recommended for - 
practical use. There are 5 figures 5 tables and 22 
references, 8 of which are Soviet, 43 English and 3 
German, 


ASSOCIATION: Moskovskiy energeticheskiy institut (Moscow 
Power Engineering Institute) 
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1.3100 E194/E135 
AUTHORS: Tsederberg, N.V., Popov V.N., and Morosoya, N.&, 
TITLE: Investigation of the Thermo-physical Properties of 


/\ Helium in the Pressure Range 1 to 200 kg/cm? and 
the Temperature Range 0 to 600 °C. 


PERIODICAL: Teploenergetika, 1960, No 10, p 95 


TEXT: The experimental equipment is described. Equations 

are given relating the thermal conductivity and viscosity of 

helium with temperature and pressure, and tables of thermal- d 
physical properties are given. The tabulated data of thermal V2 
conductivity and viscosity are determined on the basis of the 
authors! own experimental work and also published work. 


ASSOCIATION: Moskovskiy energeticheskiy institut 
(Moscow Power Institute) 
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TITLE: Experimental determination of the viscosity of helium and 
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SOURCE: Teplofizika vy *sokikh temperature, V- 1, no. 2, 1963, 191- 
197 


TOPIC TAGS: dynamic viscosity, viscosity. helium, helium vis~ 
cosity, nitrogen viscosity, gas analyzer, gas analysis, gas property, 
gas viscosity, nitrogen, helium nitrogen mixture 


ABSTRACT: With an aim at filling the temperature gaps in the exist~ 
ing experimental data, the coefficient of dynamic viscosity of 
helium, nitrogen, and their mixture was investigated experimentally 
in the temperature range 10--660°C and in the pressure range from 1 
to 600 kg/em? using the method of Professor D. L.- Timrot (Izv. VTI, 
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Thernal conductivity of gases and liquids (Teploprovednost! gazov 4 zhidkostey) 

| Yoscow, Gosenergoizdat , 1963. 40° p, illus.,biblio. Errata slip inserted. 
Editor: D. S. Rasskazov, Technical Editor; Ne A. Bultdyayev. 6000 copies. 

WOPIC TAGS: thermal conductivity of geses, thermal conductivity of liquids, 

hot wire measurement, coaxial cylinder measurement, dilatometric measurement, 

i: Burhorn apparatus, 13 900 K moasurement, Sonin polynomial, nitrogen plasma, 

| inert gas mixtures, air plasma, additivity, electrolyte solutions, Liquid 

petroleum products ’ 

| 


FURPCSE AND COVERAGE: This book is intended for the personnel at scientific- 
research institutes and design organizations and bureaus, engineors and tech- 
i,  mnicdans in industry, and aspirants and students in higher educational institu~ 
, tions. Existing experimental methods of measuring thermal conductivity are 
reviewed, and basic typical experimental installations are described. Existing 
theories of the theraal conductivity of gases at atmospheric pressure and 
formiay for computing the thermal conductivity of gases and liquids and their 
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mixtures are reviewed. Generalized relationships for the thermal conductivity 
of gases at atmospheric pressure and its dependence on pressure and temperature 
are presented, Reliable data are presented for the thermal conductivity of 
gases and liquids and their mixturee for wide ranges of temperature and pressure, 
Thanks are expressed to N. A. Morozova for rendering the author invaluable 

aid in illustrating the monograph. 
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AUTHORS: Tsedilin, S. A., Tsetlin, V. M. 


TITLE: Siren for acoustic coagulation of aerosols 
PERIODICAL: Akusticheskiy zhurnal, v. 7, no. 1, 1961, 78-86 


TELAT: The siren described was developed and tested by the Institute men- 
tioned under Association. It is an axial sound generator, which is smaller 
and of simpler structure than radial sound generators, and requires no 
parabolic reflector. The fundamental frequency of the sound produced is X 
6-7 ke, and the intensity depends on the passage of air. Stator and rotor 
are circular and have 75 openings witha diameter of 3.9 mm on a pitch diame- 
ter of 200 mm. Fig. 1 shows a section of this siren. The ground rotor cor 
sists of an aluminum body, onto which a steel disk with 75 opevings is 
screwed. As may be seen from Fig. 1, air inlet 1amd stator 2 of the systen 
are detachably connected, which is of advantage especially for adjusting 
the air gap between rotor and stator. As may be seen from close investiga- 
tions of this siren, the aerodynamic resistance of the siren itself is not 
great at the given working conditions. It follows herefrom that a decrease 
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of the aerodynamic resistance in the air supply of the siren increases the 
efficiency of these sirens. For measuring the sound intensity, the effec- 
tive sound pressure was experimentally determined. In Fig. 3, the intensi- 
ty I and the logarithmic level L are graphically represented as a function 
of the radius. Further, it follows from the measurements that the direction 
diagram of the siren depends considerably on frequency. Measured results 
concerning the acoustic efficiency are given in Table 3, where the efficier- 
oy was calculated by means of formula ul = N/QR, where N is the acoustic ef- 
ficiency of the siren, Q is the air consumption, and R the aerodynamic 
resistance. Close investigations carried out on a coagulation chamber 
having a length of 10.9 m and a diameter of 610 mm, which was erected in a 
perpendicular position, were carried out. As gound insulation, a 100 mm 
thick layer of slag was used. During the experiment, the coagulation cham- 
ber was open at the bottom, while the siren was on top. In Fig. 7, L and I 
are graphically represented as function of the radius (as in Fig. 3), 
measured at a distance of 5.45 m from.the mouth of the siren. As subse- 
quently stated, the siren described meets the demands made on it. There 
are 7 figures, 6 tables, and 2 Soviet-bloc references. 


Card 2/6 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001756920016-4" 


"APPROVED FOR RELEASE: 03/14/2001 CLARO T Se 00513R001756920016-4 


Sct BAveeC EE aa Saye 


20238 
ya /o07/001 /009/015 


, Siren for acoustic ... 


ASSOCIATION: Gosudarstvennyy nauchno-issledovatel'skiy institut tsvetnykh 
oe metallov Moskva (State Scientific Research Institute of 
Nonferrous Metals, Moscow) 


: SUBMITTED: April 19, 1960 


Legend to Fig. 1: 1) Mouth; 2) stator; . an 
(10) rotor. (For Fig. 1 see card 6 of 6) 
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“fb, iad 
eps 0,355 


2 i 
d logarithmic sound -' 
tg. 3: Sound intensity I (watts per cm ) an 

Dice) as a function of the radius of the mouth at a frequency 
cea tion in riormal cubic meters | 
Table 3: 1) Frequency; 2) air consumption ee 
me eee es L in decibels 4) efficiency in watts; 5) efficien- |, 

cy/dr. consumption; 6) efficiency. 
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‘Legend to Fig. 7: L and I as a function of the diameter of the coagulation 
tube at a distance of 5.45 m from the mouth of the siren. 
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TSETLIN, V.M.3 DENISOV, V.F.; THEDILIN, S.Ao$ Prinimali uchastiye: 
SASIN, V.I., mladshiy nauchnyy sotrudnik; “UDIN, B.S., master; 
DRACHEVA, T.Ve, laborantka; OL'KOV, V.T., laborant; 
SLOVIKOVSKIY, A.A., laborant 


Investigating the effect of various factors on the process of 
nonferrous metal dust coagulation in a sound field. Sbor. 
nauch, trud. Gintavetmeta no.19:595-607 '62, 
(MIRA 16:7) 
(Nonferrous metals—Metallurgy) (Aerosols) 
(Sound waves—Industrial applications) 
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TSEDILIN, Yu.A., podpolkovnik meditsinskoy sluzhby 


Significance of the gastroscopic method of study in achylous 
states. Voen.-med. zhur, no. 6:71-74 Je '60, (MIRA 13:7) 
(GASTROSCOPY ) (STOMACH—-DISEASES ) 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001756920016-4" 


"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001756920016-4 


4 . ena ayt ye t - f.. . 
Pulicy , hlede} Tosi bls, tLediey Ku. ade. 


Sono characteristics of the licvid ph..e2 cenpere vn tien o- 
high molecular weigut bieyclic BYCTOCErLOns « LZVe aD see 
ote, khim. neuk no. 1:17/-175 Ja '41. (274 14s.) 
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Petrov, Al. A., Serciyenko, S. B., SOV/62-55-0-12,'27 
Teedilina, A. L., Kislinskiy, a. N., Gal'pern, G. D. 


Pied Sn 
The Isomerization of Saturated Hydrocartons (Itonerizatsiya 
nasyshchennykh uglevodorodov) Conmunication 3, The Isoneric 
fransformation of Cyclanes (Soobshcheniye 5» Izomernyye prevra- 
shcheniya tsiklanov) 


Izvestiya Akademii nauk SSSR, Otdeleniye khinicheskikh nauk, 
1958, Nr 6, pp. 730 = 738 (USSR) 


In various earlier papers the isoneric transformations of 
alkanes are discussed, which develop in the presence of poly- 
functional catalysts under hydrogen pressure (Refs 1,2). The 
main purpose of this paper is the investigation of the rules 
coverning the isomerization of hydrocarbons and of the connection 
between structure on the one hand and kinetic and thernodynanic 
parameters on the other. The catalytic isomerization of the 
cycloparaffin hydrocnrbong C- - Cy, in the prenence of a polry- 
functional catalyst under hyfromod pressure was carried out. 
Furthermore, it was found that the isomerization products of 
the cycloparaffins C., and C, correspond with respect to their 
composition to the thérnodynemic values obtained ty enleulation. 
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The Isonerizcation of Saturated Yydrcocartens. 

Communication 3. The Isoneric Transformation of Cyclanes 
A nechanisn for the isoneriz:tion of cycloparaffins was 
sugrested, according to which tre fornation of unsaturuted 
hydrocarbons figures as the first stase of reaction. Furthernore 
the influence exercised by pressure and temperature uzon the 
direction of the reactions of cycloparaffinsa in the grecence of 
a polyfunctional catalyst was shown. There are 5 tables and 17 
references, 8 of which are Soviet. 

ASSOCIATION: Institut nefti Akaderid nauk SSSR (Petroleum Inrtitute 4S USSR) 

SUBMITTED: Novemter 19, 1956 


1. Hydrocarbons~-Isomerism 2, Catalysata~- Performance 
--Chemical effects 4, Temperature--Chemicel effects 
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AUTHORS: Petrov, Al. Ass Sergiyenko, S- Res gov /62-59-6-22/36 
Hechitaylo, He. Aes Tsedilina, A. be. 

TITLE: synthesis and Properties of the Monomethyl-substituted Alkanes 
of the Composition C946 (gintez i svoystva monometil- 
zameshchennykh alkaenov sostava Cy 9-C46) 

PERIODICAL: Izvestiya Akademii nauk SSSR. Otdeleniye Khinicheskikh nauk, 
1959, Nr 6, PP 4091 - 1097 (USSR) 

ABSTRACT: Since the hydrocarbons of this structure are not yet suffici- 


ently investigated, the synthesis of the monomethylated al- 
kanes with & poiling temperature of more than 200° was inveati- 
gated. With this monomethylated alkanes one may aynthesize all 


theoretically possible igomers 


(there are only 29 compounds } + 


They are furthermore of interest because they have thernodyna- 
mically stable structures and meet with all technical require- 


ments of motorization. 


The hydrocarbons were synthesized ace 


cording to Grignard's reaction (magnesiumbromoalkyls with me- 
thylketones)- In this reaction the purity of the compounds ob- 
degree on the purity of the initial 

). This fact was especially considered 
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tained depends in a high 
gubstances (alkyl bromides 
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Synthesis and Properties of the Nonomethyl-substituted SOV /62-59-6-22/36 
Alkanes of the Composition CroCi¢ 


in the present investigation. The methylketones were obtained 
by decomposition of the corresponding alkyl-acetoacetic acid. 
As intermediates tertary alcohols were at first obtained which 
were dehydrated at 280°, redistilled , and hydrated in the 
autoclave on nickel at a temperature of from 150-170 . The tem- 
perature at which the hydrocarbons obtained crystallize was de- 
termined by plottingthe heating curve by means of the photo- 
-recording Kurnakov pyrometer. The purity degree was determined 
by means of a special thermographic device. N. I. Lyashkevich, 
to whom the authors express their gratitude, carried out the 
measurements in the laboratory for petroleum chenistry of the 
institute mentioned in the Association. The purity degree of 
the synthesized hydrocarbons was 97-98%. The thermogran was re~ 
corded by a special aluminum block which was designed in the 
Institut obshchey i neorganicheskoy khimii AN SSSR (Institute 
of General and Inorganic Chemistry of the AS USSR). By this au- 
tomatic recording of the heating curves the melting process 
could be fixed exactly (Fig 1). With almost all compounds ob- 
tained two stages in the melting process (-46 and -45.4 mnelt- 
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ing and crystallisation temperature) were observed. The pre- 
perties of the hydrocarbons are given in a table by which it jis 
shown that the density and the refractive index scarcely de- 
pend on the position of the outer methyl groups in the mair 
chain, what is well in line with data by Tatevakiy (Ref 5). 
The cryatallisation temperature is, however, strongly influ- 
enced by these methyl groups. The change of the crystalliga- 
tion temperature at the transition of one homolog to the other, 
and of one isomer into the other is not steady (Figs 2,3 with 
comparative data from Ref 10). This unsteadiness is caused by 
the presence of either an even or an odd number of hydrocurbons 
in the main chain. The transition from an odd to an even nunber 
of hydrocarbons exerts a parallel influence on the melting 
point, the reverse transition, that is an increase in the no~ 
lecular weight, exerts an antiparallel influence. The laws 
holding for paraffins, olefins, and greases, which are well 
known, may thug elso be applied to ramificated alkanes. The 
crystallisation process of the latter takes place by forming 
Card 3/4 such crystals as exhibit the shortest possible carhon chain. 
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Powhich 
Phere are 3 figures, % table, and 11 references, 5 of which 
are Soviet. 


ASSOCIATION: Inatitut nefti ftkademii nauk SSSR (Petroleun Institute of the 
Academy of Sciences, USSR) 


SUBMITTED: September 5, 1957 
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AUTHORS: Petrov, Al. A.; Sanin, P. I.; Tsedilina, A : wv / 
Bagriy, Ye. 1.3 Yerishey, Je canis edie. (Al 


er 


TITLE: Synthesis and properties of C sub ah-hydrocarbons ‘| = 
‘SOURCE: Neftekhimiya, v. 3, no. kh, 1963, 465-471 : 


TOPIC TAGS: C sub 2h-hydrocarbon synthesis, hydrocarbon structure, 
naephthene 


ABSTRACT: The following 2 new Cal-hydrocarbons, containing varied 
structures including 5- end 6-membered naphthenorings of different oe 
degrees of substitution were synthesized and described. 10-cyclo- 
entylnonadecane; l-methyl-2-octadecylcyclopentane; 1,7<dicyclopentyl- - 
[hep ty heptane; 1,7-di~(3-methylcyclopentyl)-l-amylheptane; 1,10-di- 

2, 4-dimethylcyclopentyl)~decane ; L,7-dicyclopenty1l-.-—(B-oethylcyclo- 
entyl)-heptana; l-phenyl-lj-hexyl-7-cyclopentylheptane; l-cyclohexyl- 
f-hony1~?-cyehopentyineptane; 7-(h-cyclopentylphenyl)-tridecane; 7- 
h-cyclopentylcyclohexyl)-tridecane; 1,7-dicyclopentyl--benzyl- 
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heptane; 1,7-dicyclopentyl--methylcyclohexylheptane; 6-(2,),5-tri- 
mothylphenyl)=-pentadecane; 6-(2,,5-trimethylcyclohexyl)-pentadecane; 
l-pheny1~-3~(2,5-dimethylbenzyl)-nonane; l-cyclohexyl=3~(2,5-dimethyl- 
me chylcyclohexyl )=-nonane; gets er oper eee) eee 1,l-di- 
(h=tsopropylcyclohexyl)-hexane; 1,1-di-(2,l,,5-trimevhylphenyl)-hexane; 
1 1-di~ (2, bys trimetiyleyelohexy1)-nexane: 1, 3-di-(5=indanyl)-2-pro- 
pylpropane; 1, 3-di-(5-hydrindanyl)-2-propylpropane; l-phenyl-h-(2- 
dodecyl)-benzene; lecyclohexyl~4y=(2-dodecyl)-cyclohexane, "Synthesis 
(of 1 audie(Seindanyl)-2-propylpropanc) carried out by L. N. Stuk- 
", Orig, art, has: 29formulas, 


‘ASSOCIATION: None 


- SUBMITTED: 00. DATE ACQ: 06Sep63 


SUB CODE: CH NO REF SOV: 008 
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2203. NWS3 mrt. §/062/60/000/010/01 2/018 
5 Syd0 3, \ BO15/B064 
AUTHORS: Petrov, Al. Ao, Sergiyenko, S. Ro, Tsedilina As}. 
Sanin, Po lo, Nikitskaya, Ye. A., and Nechitaylo, No Ao . 
TITLE: Synthesis and Properties of High-molecular Hydrocarbons of 


Mixed Structures. Information 1. Synthesis of Hydrocarbons 
of the Composition Coy | 


PERIODICAL: Izvestiya Akademii nauk SSSR. Otdeleniye khimicheskikh 
nauk, 1960, No. 10, pp» 1848 ~ 1857 


TEXT: The authors synthesized several hydrocarbons that. up to a cer- 

tain extent, may serve as models for the hydrocarbons contained in high- 
boiling petroleum fractions. The present paper reports on the synthesis 

and properties of 23 hydrocarbons with mixed structures, containing 24 x 
hydrocarbon atoms per molecule. Compared to a similar investigation car-. 
ried out by R. Schiessler et al. (Ref.2), the present studies were made 

on a larger scale. The influence of the degree of cyclization of the 
hydrocarbon molecules, the effect of the relative position of some 

cycles in the paraffin chain of the molecules, and the effect of the 


Card 1/3 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001756920016-4" 


"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001756920016-4 


eet ee eR EIT AED 
SAT ELEN ap TT = RENT Cees NN Se na - 


Synthesis and Properties of High-molecular $/062/60/000/010/0! 2/018 
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degree of substitution of the aromatic or cycloparaffin rings in the 
molecule upon the properties of the whole molecule were investigated 
(cf. Scheme of the structural changes). The hydrocarbons were syn- 
thesized by the Grignard reaction. The alcohols were dehydrated in the 
vapor phase by means of an aluminum catalyst used (method of the 
American Petroleum Institute); this was, however, done in vacuum (3-4 mm). 
Purification was carried out by distillation and absorption. The condi- 
tions of synthesis are described in detail for 1.1-diphenyl dodecane 
while only a short information is given on the preparation of the re- 
maining 22 hydrocarbons. Since a peculiar behavior of 2,4,6-trimethyl 
chloro benzyl was observed under the preparation conditions of the 
Grignard reagent, the characteristics of the reaction between methylated 
benzyl halides and magnesium are discussed (Table 1, data on diaryl 
ethanes obtained by reacting some substituted tenzyl chlorides with 
magnesium). Table 2 gives the atructural formulas and the most important 
properties of the 23 hydrocarbons obtained. Tha anomalies of viscosity’ 
as a function of the temperature of the polymethyl substituted benzens ! 
derivatives are remarkable, i.e., the aromatic nydrocarbons having 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001756920016-4" 


Pere Rn 


"APPROVED FOR RELEASE: 03/14/2001 


SES ESAT TSE 


CIA-RDP86-00513R001756920016-4 


64,858 


Synthesis and Properties of High-molecular $/062/60/000/010/012/016 
Hydrocarbons of Mixed Structures. B01 5/B064 
Information 1. Synthesis of Hydrocarbons of the Composition Coy 


several methyl groups on the ring have a much higher viscosity than the 
monosubstituted isomers. In the near future, the authors will publish 

@ paper on the physico-chemical properties of the hydrocarbons described 
here (data on various spectra). There are 2 tables and 10 references: 

5 Soviet, 3 US, 1.German, and 1 British. 


ASSOCIATION: Institut geologii i razrabotki goryuchikh iskopayemykh 


Akademii nauk SSSR (Institute of Geology and Prospecting 
of Mineral Fuels of the Academy of Sciences USSR) 


SUBMITTED: May 6, 1959 
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TITLE: A sonic siren for dust cctching (Zvukovaya sirena dlya pyleulavliva..ya) 
PERIODICAL; Tavetnyye Metally, 1958, Nr.3. pp. 76-78 (USSR) 


ABSTRACT: The very finely divided sublimotes arising in non-ferrous uetals 
production are difficult to trap. The seagulatzon of such particles 
is ussisted by sonic vibrations and the authors describe a siren for 
this purpose designed built and tested in Gintsvetmet, The working 
parts of the siren (fig.1) have 75 circular holes with their centres 
on a circle of 200 om diameter. The siren consists of two halves 
(the casing and the stator), which facilitates its assembly and control 
of gaps between the working parts. ‘The authors discuss the choice of 
hole diameter and shape of gas passave, rotor holes are made 0.3 m 
less in diameter than the 4.2 nm diameter stator holes, and the latter 
are conical with the larger diameter 7.2 mm The axial gap between 
rotor and stator is less than 0.05 mn. Pressure drop and noise 
intensity arc plotted (fags. 2 & 3) against air flow (30-3500 nm? hour ) 
The frequency generated 210 3 kilohertz. There are 3 figures. 


ASSOCIATION: Gintsvetmet 
AVAILABLE: Librery of Congress. 


1. Sound-Applications 2, Dust-Effects of sonic vibrations 
Card 1/1 3. Sonic vibrations-Application: 
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Sound siren for dust detection, TSvet, met, 31 n0,3:76-76 Mr '58, 
(NIRA 1124) 
1, Gintevetmet. 
(Nonferrous metale--Metallurgy) (Fly ash) 
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AUTHORS : ysekhsvyatskaya, I.S-s and Tsedilina, Yer¥er. 


TITLE: Amplitude correlation function for signals scattered 
from a perfectly rough screen 


SOURCE: Akademiya nauk SSSR. Institut zemnogo magnetizma, 
ionosfery i rasprostraneniye radiovolin,. Trudy, 
no. 17(27). Moscow, 1960. Rasprostraneniye radiovoln 
i ionosfera. 287-291 


TEXT: A calculation ig reported of the amplitude correlation 
function for signals reflected from the ionosphere with allowance 
beth for random and directed motions in the fonosphere. The 
problem igs solved for a plane ionosphere located at a certain 
height above the observer and looked upon as a perfectly rough 
scattering screen. The calculation is illustrated in Fig.l. 

Let vy b8 the drift velocity of the screen, YY. the root mean 
square velocity of random motion, and suppose that a spherical 
waye is emitted from the point of observation 0 which is the 
origin of the polar coordinate system. Assuming that the random 
motion velocity distribution is of the form: 
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2 
+ (eve. sin @ cos 9) \ as 
= a | 
w{yv) = a exp oes 
vi fan _ oes 
Biz v* f£- f = u, and 
i Q@ cos YP) v= ; - = 
wheres u=z=Vt Vi] sin 3S is 
€ ts the carrier frequency: it can bs shown that nae 
sae d by an element df) in the ionosphere 18 & ’ . 
scattere y : iil 
= 7 fi = fe 2 dein @ cos 
ms = cd i ae a) 
wif)de@ dy af. ooo : 
a 2 (25v of, Bv of, 


(3) 
5 4 sin 0 cos 0 dO dy df. 


thor shows 
j this expression for the scattered cone ade the au 
ae x . < : 3 
cane aie auto-correlation function is given by 
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Cc. ol 
c 
This is a general expression which holds in.the presence of both 
random and directed motions. The formula obtained for this 
coefficient by Booker et al (Ref.6: Booker, Ratcliffe, Schinn. 


Philos. Trans. Roy. Soc., v.242, 579, 1950) is a special case of 
this expression. Acknowledgments are expressed to Ya.L. Al'pert 
for suggesting this problem and to Yu.K. Kalinin and 

L.P. Pitayevskiy for discussions. It is pointed put in an 
appended note that an analogous result was obtained by a somewhat 
different method by J.E. Drummond (J. Atm. Terr, Phys., v.9; 

282, 1956) but this paper became available to the present authors 
after the present manuscript was submitted for publication. 

There are 1 figure and 7 references: 2 Soviet-bloc and 5 non- 
Soviet-bloc. The four most recent English language references read: 
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Ref.2; Ratcliffe. Rept. Progr. Phys., v.19, 188, 1956. 
Ref.3: R.B. Banerji. Proc. Phys. Soc., B 66, 105, 1953. 
Ref.4: R.B. Banerji. J. Atm. Terr. Phys., 6, 50 (1955). 
Ref.5: EN. Bramley. Proc. IEE, p.III, v.98, 19, 1951. 
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CUREVICH, A.V.;_TSEDILINA, Ye.Le. 


Effect of a constant electric field on electron temperature in 


3 0 Ja-F '61. 
the ionosphere. Geomag. { naar. 1 no.l:34-4) ink set) 


1, Faizicheskiy institut AN SSSR imeni P.N. Sagi heat 
pemhoee magnetizma, jonosfery i rasprostraneniya radiovo : 


sa (Ionosphere ) (Electrons) (Electric fields) 


ap 
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42128 
ane aes S/203/62/002/002/003/017 
AUTHOR: Tsedilina, Ye. Ye. 1046/1246 
TITLE: Temperature of electrons in the ionosphere in a constant electric field 


PERIODICAL: Geomagnetizm i acronomiya, v. 2, no. 2, 1962, 242-248 


TEXT: Int —5 HV/m electric fields oriented along the geomagnetic field in the ionosphere at altitudes 

over 200 km, electrons attain two stable temperature states: (1 — 2)-103 deg. and (10 -- 30).103 deg. The 
characteristic time required for the electrons to heat up in this temperature interval ranges from 10 to 300 sec. 

The resulting current density is 0.1 to 10 milliamp/r2. The minimum dimensions of the electric field required 

to start the heating-up effects at altitudes of 250 to 500 km are 10-30 km along the magnetic field, and 100 m 

across. The additional magnetic field produced by such cylindrical regions less than 2 km across is masked by K 
the daily variations iathe geomagnetic field. The accelerating electrons change the degree of ionization 
noticeably if the electric field remains effective for at feast ] — 10 hours. All the conclusions are in agreement 

with the experimental results, and the heating-up mechanism may thus also be responsible for large-scale 
inhomogeneities in the ionosphere. There are 7 figures and 5 tables. 


ASSOCIATION: [ZMIRAN 
SUBMTTED: January 9, 1962 
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AUTHOR: Teediling, e.te-—— 
TITLE: The Loppler etfect in magnetoactive ionosphere 
PERIODICAL: Geomagnetizm i aeronomiya, V2, N0-+d, 1962, 665-572 


TEXT: of the Doppler effect of rauic- 
gigne a rield. The Loppler tre- 
quency 5 in a mogn ucti iffers from the analogous 
enift in an j 2qiun by a tera which is proportional to 

gp © (Wy frequency). This aacitional term is of 
no consequence erential Doppler erfect for conerent 
frequencies, since here w) Zl. In the rotational Doppler 
efrect (otherwise known as tr y efrect: time dependence: of 
the rotutional angle or the plene of polarization of received racio- 
waves), the gdoitional teri introauces nev gignificant factors 
(sinusoidal modulation or tne rotational Loppler effect, for in- 
stance). These were overlookea by Curriott ana by Kelco (Ref.5: 


Cara i1/2, «, 
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$/203 62/002/C05/00 1/616 
The Doppler erfeet in Meenetoective ... 1646/1246 


-U.Carriote. J.Geouhys.ties., 1S60, 65, 1150; FRef.6: E.i.elco. 
J.Geophys.Fes., 1960, 66, 1107) because of their fsilure to aliox 


for the G€Omagnetic riela. Tne analysis is of particular signifi- Re 
Cance because of the growing use or the aifferential ana the rota- — 


tional Toppler effects in lonospneric electron Gensity determing- 
tions with rockets and artificial satellites, There ie 1 igure. 


SSOCIATION: Institut eeunogso agnetizma, donosfery i rasprostra- 
nhenlye ragiovoln AN SSSR (Institute of the Terrestrial 
Magnetism, tue Tonosphere ana Propagation of Radio-~ 
waves AS USSR) 


SUBMIT?LED: June 18, 1962 
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jAGCESE TON NR: AP4040710 — S/0203/64/004/003/0503/0508 — +: 
‘| |AUTHOR! _Tsedilina, Ye. Yes; Khary*bina, A. A. 


,| TITLE: Study of the nonhomogeneous structure of the tonosphere on the 
‘basis of radio observations of the artificial earth satellites 
| Coamos 1, Cosmos 2, and Cosmos 11 at coherent frequencies 


| souRCE : Geomagnetizm {i aeronomiya, v. 4, tho. 3, 1964, 503-508 


TOPIC TAGS: Cosmos 1, Cosmos 2, Cosmos 11, Vonbegherte inhomogeneity, 
artificial earth satellite, doppler shift, ’ coherent frequency, fonos- 
pheric inhomogeneity, ponpennerte inhomogeneity spectrum, coherent 
paetiiccion 


; ABSTRACT: The phase differences in the coherent oscillations radiate 
ifrom Cosmos 1, Cosmos 2, and Cosmos 11 at 20.005 and 90,0225 mc were 
| recorded in 1962 and 1963 at various Soviet stations. The recordings eae 

|! iwere made for various months and for different hours of the day. ; 

; Measurement of these phase differences made it possible to obtain the: 

oe hoes inhomogeneity spectrum W(p). Analysis of this spectrum | “- 


yerclia 


| Coed 1/2 | - 
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'; ACCESSION NR: AP4040710 


| showed thats 1) W(p) has three steady maxima at p, + 14—16,. 

[iz ~ 28-32, and p, » 90—-110 km; 2) apparently, the lengths of os 
[}@5, and P3 do not depend on the hour of tha day or season; 3) an in- 
; vestigation of the dependence of W(p) on altitude revealed that the 
};maximum number of inhomogeneities occurs at 59-100 km below the main 
jmaximum of the Fy region; 4) the total number of inhomogeneities de- 
1Creases with an increase in altitude; and 5) small-scale inhomogenei- 
‘jtles — p v1 km — have not been detected at altitudes above 

1} 350—-400 km. Orig. art. has: 5 figures and 1 table, 


| ASSOGLATION : Institut zemnogo magnetizma, fonosfery* { rasprostranenlya 


''radifovoln AN SSSR (Institute of Terrestrial Magnetism, Lonosphere and | 
Radio Wave Propagation, AN SSSR) ; 


i 


| 


c t 


jcunenenes 24Aug63 _ATD PRESS: 3048 ° ENCL: +00 
my 
SUB CODE: OP,.B8; NO REF SOV: 005 OTHER: 001 | 
‘i. a 
ft : 
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“ACCESSION Nit: APLOLOTIL i * ccs Gls oes nLcOse 
; AUTHOR: gee eee Tas Ye. Yao 


; TITLE: Three- dimene ioral. modulation of the Doppler shift in frequency of radio 
waves received from artificial satellites 


| SCURCE: Geomagnetizm i aeronomiya, v. lt, now 3, 196h, 58-586 


TOPIC TAGS: Doppler effect, radio wava, artificial satellite/ Cosmos I, Cosmos Il, 


‘ Cosmos XI 


ABSTRACT: The author points out that records from Cosmos I, Cosmos II, andi Cosmos 


_ XI indicate that modulation of the Doppler shift is due chiefly to inhomogeneities 


along or near the orbit of the satellite. She attempts to show that this conclusion 


: may be reached theoretically by virtue of the fact that the Doppler shift due to 


; inhomogeneities along the orbit of the satellite is always proportional to the 


[ 
l 
1 


‘ velocity of the satellite along its path. She begins with an equation from N. Aw 
| Mityakov and E. Yee Mityakova (Geomagn. 1 aeronomiya, 1963, 3, No. 5, 858), defining 
‘ the Doppler shift in a two-dimensional approximation for the case when the olectron 


concentration deponds on the three coordinates x, y, and 2¢ These coordinates are 
so chosen that the vertical plane x0z passes through the satellite and the point of 
observa yjone After analytical evaluation of electron concentration, the resulting 
Car ; 
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/ equation simplifies to OD(t)A-! = (v2 - =~) AMa(2.) | 
; where XQ! is the satellite velocity at x', parallel to the plane of the orbit and to 


| the surface of the earth, Zo is the satellite velocity along the z axis, z. is the 
height of the satellite, »» and Ay are linear scales of inhomogeneity along x! and 


‘along the line connecting the source with the point of observation, respectively, 
;and Ny is the initial electron density. The amplitude of three-dimensional nodula- 


‘tion of the Doppler frequency shift ig thus found to be proportional to the satel- 
i lite velocity along the orbit, and this leads to an increase in the amplitude of 
‘modulation of this shift. Tho conclusion needs detailed proof and stricter consid- 
‘eration of the height dependence of modulation depth and periodic structure. "In 
conclusion, I express thanks to Ya, L. Al'pert for his remarks during discussion of 
ithe papor," Orig. art. has: 9 formulas, 

‘ASSOCIATION: Institut zemnogo magnetiima, ionosfery# 4 “asprostraneniya radiovoln 
‘AN SSSR (Institute of Terrestrial Magnetism, the Ionosphere, and Propagation of 
‘Radio Waves, AN SSsn) ; 
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ACC NR: AP6011695 SOURCE CODE: UR/0203/66/006/002/0255/0265 
AUTHOR: Gurevich, A. V.; Tsedilina, Ye. Ye. ; gy 


- ORG: Physics Institute im, P. N. Lebedev AN SSSR ( Fizicheskiy institut AN SSSR); 
Institute of Terrestrial Magnetism, ‘he Ionosphere, and Radio-wave Propagation, AN SSSR 
(Institut zemnogo magnetizma, ionosfery { rasprostranenfya radiovoln AN SSSR) 


TITLE: Character of dispersion and form of inhomogeneities in plasma 
SOURCE: Geomagnetizm 1 aeronomiya, v. 6, no. 2, 1966, 255-265 
TOPIC TAGS: plasma magnetic field, plasma diffusion, plasma charged particle 


ABSTRACT: The authors analyze the character of dispersion in isda in a magnetic 

field of inhomogeneities whose dimensions are many Hes greater than the free path length 
of the particles. It is shown that in the absence of drift the disturbances of the particle 
concentration in an inhomogeneity decreases with time in proportion to 1/t’’“, the same as 
in ordinary diffusion. The form of the inhomogeneity, however, appreciably differs from 
ellipsoidal, The asymptotic behavior of the disturbances of the concentration changes 
qualitatively at large distances: with an increar of they decrease only by the power law 
65N 1/r° and not by the exponential law 5N~exp ? -r /xDtt whieh is characteristic fo 
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i ordinary diffusion. The rate of movement of the inhomogeneity across a magnetic field 

' many times exceeds the rate of transverse diffusion of electrons. It is shown that in the 

| presence of drift of charged particles in the plasma the dispersion of the inhomogeneities 

' no longer bears a diffusion character. A new ("dispersion") mechanism plays an important 

’ role of scattering. Disturbances of the concentration decrease in proportion to 1/t", and — 

: 4n one direction in proportion to ft? . The form of the inhomogeneity is severely drawn | 

: gut in a direction which does not coincide with the direction of the magnetic field in the 
plasma. The ratio of the longitudinal and transverse dimensions of the inhomogeneity in- 
creases in proportion to the square root of t. with the course of time. It is found that dis- . 

- persion scattering substantially changes the character of the decrease of the concentration | 

- of particles in an inhomogeneity and completely determines its form. However, theauthors 
point out that drift itself and the dispersion of the drift velocity in no way affects the ampli-. 
tudes of the Fourier component of concentration disturbances. During diffusion the ampli- 
tudes decrease exponentially with time. Therefore, although dispersion of the drift velo- 
city leads to scattering of the inhomogeneity and substantially affects the particle concent™ : 
ration and shape of the inhomogeneity, it does not change the scattering cross section of 
electromagnetic waves since the corss section depends only on the amplitudes of the com- 
ponents of the Fourier disturbances of electron density. The authors thank Xu..N.Zhivlyuk.. 
for performing the numerical calculations. Orig. art. has: 3 figures and 32 formulas. 
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